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(54) RADIO COMMUNICATION EQUIPMENT 

(57) Abstract 

PROBLEM TO BE SOLVED: To obtain the optimum 
antenna performance in both a state of expanding a 
movable housing section and a state of folding it in the 
fbldable radio communication equipment 

SOLUTION: In the radio communication equipment having 
a 1st housing section 101 and a 2nd housing section 103, 
the 2nd housing section 103 is supported turn ably 
between a position expanded by the 1st housing section 
101 and a folded position and the 2nd housing section 
103 is projected from the 1st housing section 101 
externally at its open position. An antenna 107 is 
placed to the 2nd housing section 103 and includes a 1st 
component having a 1st tuning characteristic and a 2nd 
component having a 2nd tuning characteristic. Then the 
one antenna component is tuned to a preferable 
characteristic when the radio telephone set is folded 
and the other antenna component is tuned to a preferable 
characteristic when the antenna is extended. 
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(57) [Km (fijiE^r) 
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1 

^ l (O/^i/^if^ (101) . 

5) , 

fc^SV^S^^aS (10 3) "Cfeot. K^2CO^ 
^^^ttl-SEBSttfcr^-?- (1 0 7, 7 5 0, 8 6 

o, 9 7 0) -cfcoT, jgry7tHSi^iSft§: 

ft58l©M^(6 4 0, 7 4 9, 8 5 9, 9 6 

9) &£xfm2<omm¥f&&^z>%i2v>ffi&^ (6 

47, 748, 858, 968) £tb2^ ffrfSfS 2 0» 

' te*> -6 2: £ L v ^tedl^ £ M^timm l 
BSR HME9S 2cr)/N^i/> ^ffl a 5 <# iR $ frfcttB Id £> 5 

[ft** 2 ] DtrEtB i ©*WB5*tt*ft <Hio© 
Jgl©^i/-> (7 3 9) Sr-g-^^^oWEW 2 
33 (7 3 7) irfc 10<0fj2 CD^I/— 

Bo 

[Mfcf&gS] «HE*2©^^^^^»tt«W* (Al) 

fe^ru *^«fE» i i (8 6i, 97 

1) *5<£tffS2 (8 6 2, 9 7 2) £>ir V a V £ra 

3a*oWE!B2©«*5!*W:JBl (8 6 3, 9 7 3) 
&£X$%$2 (8 6 4, 9 7 4) £>"fe^ a ^Sr^*-* ffl 

tam i ©JB i * 3 * tw& E» 2 <e> 

nfjiasg 2 <Dmi$.mm<v^ 2 <s>i?^ ~>a i/vtmum$&<om 

Jj<om\z. *5Ii*«l + 5 «#* 1 fcEtf <D«l*a 

{f^Bo 

[ft** 4] WESBi^****^* 1 ^*^^ 3 v 

(861) ttflttE» 2 0>»J«S*G>SS 1 <Di?^ V a > 

(8 6 3) fctt*s*b* ^oi»e« i <omAmm<o% 2 

(Mr^ai' (8 6 2) ttWE9E2O«riiS*C0jB2O 
ir^v-aV (8 6 4) fc»*£;ftTV^;:fc«:»*l:"t- 

aw** 3 £Ett0&natt&flL 

[IS** 5] WE JIU a ^ 

(971) fiMlTE» 2 ©»jaSSB«>» 2W->ay 
(9 7 4) \Z.i£Wl£fr. j^oME«l©l**BSI<D»2 
©•fe^i/a^ (9 7 2) M^E»2 0»jSS*G>JSlG> 
-tr^a^ (9 7 3) ^»aSttrvN5r.4:«rW«fc'r 

sit** 3 \zKML<oimmnmw. 




( 2 ) ^8-1 8 6 5 1 8 

[i»**6] Mr!B»2 0/^^^»tt«fB (1 1 
l) *5J: Wffi (112) s^is^r-tef >a ^£ra*> 
(103) -efco^omEr^^^-ttMrESSffiis 

fc4#»ii-5»#m fcEtt©&«*a«SB. 
[It** 7 ] mEftK9«»Ktt»M«B (10 0) 

t^Srt 6 (cEtt«>SS*ii«3£ 

Bo 

[ft**8] Mi^^^y^ii^y K 
w doe) SWB*^- (10 3) j±ttrE»fOfc 

fcSitfcttB-ettffiE^-^s' K®*4< t— 

fclSlRi: -TSUI** 7 tt:EI!t<Z>S&lia{B3£K. 

[0 00 1] 
[0 0 0 2] 

[^co&fif] 4»i»iHgiSBtt*iBJaifi«*«:»WU*5 
fB 1t#><D-vf 9 o * J: ^> 

B^ft^fcJbJcSrlJfcfc^^S^^^^^lfi (s t 
andby conf iguration) % ioJZlJ^T 
yft ^^ig cote t^O )t tcf* 3S £ *l 5 &fiIj3StB 
(active communication con 
30 figuration) ^W^^o 

[0003] ffi^|g^ ^ ^:o ? ^rs]^^g^-ov^r^i, 

-C # 5 (5 lf+^^/J> t $r#tPo S»aft «1S^ 

^ 43 7- >"r -t" £ 3Sfi*ft:^ Bli" <t b \z f* SSi" 5 w 
i;-efc5o fe^^Tt^t^ST^^/c^tt^oSSj^coaft 

[0 00 4] 

50 [«Mds»*bJ:5fci-5l«H] *<D£ii£im8£X»l 
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3 

IE* (reconfigurable) i§{f I£B#if il 
ff JffHtt (reactive near-field) 

s S ) ttr^^ttiBfeseft**- r^tt^^^w ™ 
[0 0 0 5] ^/v^^v?v-a ^r^^-sr^^nafa 

*i;^fell«t5. T 

[0 0 0 6] feoT. Kfc*3V^Tii« 

RfidM* 31 * *tfc i: * *5 J: tf* * * - K^ftft 5 
[0 00 7] 

» 2 <OHSM*ttfctt5* 2 ©MS* (rr^TK-^^ 
[0 0 0 8] 

-e#5o tto-c, cn-e&fflSn* r^B irf'H 




fti/AW-* - 1 8 6 5 1 8 

4 

[0 0 0 9] ffl&MMSl 0 0J&SB 1 l^**tXV^5 0 0E 

[0 0 10] o 1 tt«ffi*#^? 

vbtHl^SS3 l 4*5J:U t RF[E]Sggt£3 l 5 

5 e dt-wCy ki 0 6*sfiE^~^y KtcBBiffi-a^—l 
0 9 (^tt^>cop^<DV><o^c^^##^f+it^ixTV^ 

gBB£*L-C^So *~ 1 0 SttA^^J: t> feSb£*bTtf 

^/V^xf j/^- (popple switches) 32 
5) ^C5o 

[ooi i ] «2©^^^^»i o 3nryrti o 
7Sr&3^ gryrti0 7ttirw^-7yft 

-^!)^t^>3yiii (H5) fc«ffi#'*— ^ 
^s^^-fe^S/a ^l i 2 fc^MfciBBSJvev^S (t£ 

->3^i l 2*;mtf¥t&#gft#--e£>tK ^ixfelifi'WsK 
Uffij&'*— xNT>v?^i/-fe^ >i i 2ttt>'<— T^=r 
tgtt5fc«><D<tf^4 i 9fc<&tf. r^^-i 

^fflJi»##J*>5V^HH3e***:tta«)* (f a s t e 
ner) fcttfflfClllB^^^^^^^^a ^1 
1 1 SrWffi*^— s^i/^y^:? is* V 1 1 2l^-&-f 

[0 0 12] T^X^-1 0 7|j:g2^!)^ 

SUi 0 3^gmc^$n5J:9^^^^TV^5&&lc 
tt. {#3fiSftfcffiB^*>S. ^/^7y7tl0 7|j:S 

2) . ifrip/c^^tt/c, *fc(i§|o^^f>ti7t{iB(^fe 
-5 0 g2(!!)A!>^»10 3 (12) HHCfeixfck 



-3- 




5 

0 9^fEft£B£li:1-£«> £h\^. S2(0^!)^ 

[0013] iSgfSlslK 515 tt1S&&fti-0 3 fciiU^ 
4lc**3*LTV^ 0 iSS(8B»5 1 5ttRFEW8»«3 
15 (0 3) ±\c3tft£ti. *>ottfi<D26ffltte«tt4 
5SS««SrttfflUr«l«-C#5. SBHtSSSS l 5 fig 
ttttfc*Sfc:J:oTRFB*StE3 l 5M4t^ 
5 e RFIUSSSS3 1 5&£WJ*y?<D7V V htelSS 
g^3 1 4«ttS^^*^t-^<>^^®* 3j: ^^ 
^ft:/N^v?V^-fe:^'>3 >1 0 4*3£tf 1 0 SOBBl-* 

^gpi o l t^lBBSix*:^^ u7 ^^ (HSHtrT) & 

[0 0 1 4] i^SfllHlSSS 1 5 (B4) 

n*^*5 1 6t-m^£HTl>5o CiS^i'S 1 7 
(i, t^itttB»»(^« ckle ) 5 19$: 

[o o i 5] hi fc, t^rt^ni 

snm2<D^^^^Ui o 3 ^l^^^y^i 
o i fcoiBosMtfcaw-rs, tym^JM* 

3. (Tanya R u s h ) fiHtC J: £ 1 9 9 3 ^ 1 1 £ 
14 8, 7 18f, #B©fcfc#Wtt«fc:WA, 
[00 161^-7^1 0 7 (0 7) tteiS^-f 

2 5 0«Blctt»#*l (H***f) ^f+*P*fttv^5. 

^>a>112 (0 5) tc»W*Sfc«>fcttflJS*i'5- 

[0 0 17] CLCrttJBSJvC^S* n^^f-^^h^ 
fcttlftSB* (component) Ji1*£OjaiStt^ 

AS* 6 4 0fi*L<W« Sfrfc^-f stf-/l/T- A 6 4 
8*5«fctf6 4 9£*tf„ JB2«>»J«SI*6 4 7tt. -th 

4 3 

[0 0 18] ^^-/V7-A6 4 8 (0 7) *5<i:tf6 

4 9ttR«»*ff6 2 5idfflft5i**^*:. m$<k. 

5J4»#fl5 2 0©j|V^ (strips) d^fe-ttb-P 




:4) ^8- 1 8 6 5 1 8 

6 

l£R»fflfceB£tt"0*6. eiS^^S l 7lWVtf 
-yy^^fcHb7^7^-^-7 (imped a 
nee transformer) 627 ^Lt^ 
^-;V7-^6 4 sioit^e 4 9(:^^xi^, BE 

3©h7^7t-7t^V3>6 2 3, 6 2 8*5*1/ 
6 2 4^^tPc Sl^)h7^7^t^'> 3 y62 
70 3Hm^6 3 0lC*3V^gi^7^>5 1 7lC«»Stt 
T^5. I3(0h7^^7^— 7t^'>ay6 2 4(ig 

3 1 t-*3^~C^ /VT- ^6 4 9 
tt, **0«ttjR6 3 2tCio^X^^-^r-^6 4 8 

2 7tt^>f ^7-A6 4 8*5*1*6 4 9 fcCSS^-f 

ys i 7 t cop^o-r^tr— nsx&&&WM m z>* 

S LXW t^fclfT ^) 1 1 1 ^ a y 6 3 3 §:§tfc ^ # 

- ; ur-A e 4 sttraa^iBma-fe^ -> 3 x6 4 2*5j: 

20 Tf\*\Sm& U-Cft *:»T 19 3g bi? ^ -> 3 V 6 3 4 4:^ 
tr. 

[00l9]f^P53 3ttWriaSr!?5SU-fe^^a ^63 

3 3ttW?ti^*yh (0^-f) 

hsioa^^^i o i j^Kitfejxfcy — K*>r * 

ty h Ji-t A*** 91 L ft i \&> b r. 
30 CT?ttwixB±l¥*B^BiM bftv\ 

[0 0 2 0] #x<— T^T^l 0 7 (0 7) tt»2<D» 
6 4 7 ft**. f£S& 2 <9«JAK3R 6 4 7 te^mtt 
#*6 2 Slilftjitfttt^^a ^6 4 3fe4t?. ^ 

r>A^^. *o{t!i<£>*9ft. a9J4*v^«frd»fe»f^ 

£*L5 e A'T— ^6 4 8#*t*6 4 9^iMM!K 

>6 4 1*3^^6 4 2aSR5fcWB»ftfc-fe^ 
3^6 4 3tC*g^^iX. ^tL^iorS2C0^^^6. 

4 7d 5 S:ib (passive) T^7~^~ : ^ b 
^0 i45J:5tl«**^ % *o X-T^ (Tails) 

6 4 4*3J:W6 4 s^SdstXiaofc^-^'C-fe^^ 
3 y64 3©SVMJlS3*ffla^b^«l^f*^^S. ^2 
o 3 y^yh6 4 7tt^*-/v7-A6 4 8*3J: 
6 4 9 i:Rft5iaK»«J:HHSH5. 

[0021] ^/<-r^x^-i o 7ttwa**bfc(tBT 

liDT^T^ yiSflSIMH% (reactive nea 
r -field volume) A (0 6) S:Wt^O 

50 J^r^. toRttspttr^^-^ottfBI^SSr^^Sw i 
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^ J: t« <o * <SE& o Jgff ft 4??ffi<£> *: * ***** 

[0 0 2 2] ^^7-^6 4 8 (07)*3J:U t 6 

(01 l*5j:U<Bl 2fc*5^TW:8 0 OMHzH 

8 0 OMH z fc*5**SKl*i*** (return 1 o 

^yh64 7 OK»»«»© ^|i9 0 0MHz \Z.& 
VNt4C5„ ^260=i>-jK— Mi*'*— 

*U ^Otigllj 1 0 0 Of 1 1 0 1 

mmzfrZo rmnai 2*c*5v^ aswcfefr 

fc^^2^y^yh6 4 7lC^i-5 8 00M 
h6 4 0^»i-5R«tHaf*^^-^tt 7 0 OMH 

-ttt4<, t*tr±iiiiPJHR*«H^«)«*tt[a««« 

LT Pin £H5 r £ffcHEi"5o 

[0 0 2 3] ttot. */<-T^-M 0 7tt*VV&'< 
111 (05) ifl^^?^^^^^ 11 
ftftfrh* ^*-^T-A6 4 8i3J:(J«6 4 9 O^IS 

8*3J:U<6 4 9 0i^SSS-fe^ v-a >64 l*3.i;tf 6 4 2 

l ©»aSftfcffiII-J3(t S t >^Tt 9 5 l 
8 L XBBt 5 1 k lei o r r ^ f MttiBtf « 




5) W8-1 8 6 5 1 8 

8 

i£g (ha 1 f-wave 1 ength) T^fttfe 
*5^ x 4 5JC0 1&g (quarter - wavelen 
g th), *fctt*Hfe^ttS©«*«©t>^*"*"S- 

[0 0 2 4] Si]<DSa£ffil^«fe5*^— 5 0 
^7 2 7ttil©3^-^yh74 9£gi£7>f ^5 
- 0 7 ^t^'>3^7 2 4^ CL*U20 7<O3OCD 

8 til. SGHz^ryft^to 
[0 0 2 5] T>T1-7 5 0tt*-tttA 1 OHS 

*HB9lc^>fsK— yur— ^7 5 l*3J:t57 5 2Sr-&t?. ^ 
^^7-A7 5 lUKflSfc-fe* >7 4 1*3.* 
tfrfligL-fe^a 3 3 ^ TK-yUT-^ 7 

5 2HK««i?^$'3 >7 4 2*o£TJ4ft9i£Li-:^>3 
y7 3 4$:^tfc :/t— b 7 3 8 is J: 1*7 3 9^St"9 il 
tt^ y 7 3 3^i^7 3 4^bf$^tV^o B£7* 

[0 0 2 6] «rtE#'<— r^^tt* ^ 
(joinder section) 7 5 3d»bf#tffc 
h 7 3 6*5J:TJ<7 3 7 Sr^tfSS 2 (D^ >7$— * > 
b7 4 8^t?V^o b 7 3 7*3£tf7 3 6tt 

jK— /W— A 7 5 1 *5.fctf7 5 2±O^V— h 7 3 
9|C^i-^S^l-^^^^6o I2 0ny^ 
> b 7 4 8lii2^^^Sl 0 3a*HC&*tjfci: 
^(c^S:{flHlSS5 l sottf^JBjftK^RIBIS^SSttT 
30 >^-*"C*>5. W#-/U7-A7 5 l*3i;tf7 5 2 

jgi <o^*i^v^Wi o i^/wvft7 5 ocoy 

[0 0 2 7] WET ^7"^«>«lJ3cK*ttR«*** 6 2 

— 5 4 N a«ft»v^«ttW»d* 

it 5* $2^1)^/91 0 3<DMd»;h,fcfifcBfc*tL 
i^SmiHlSS 5 15 fcHfll IB 1 7 4 9 

40 tt»2©^i>^^^»*HI*^fci:fe^aSS«lslK 5 1 
5fcRM3iV ^«2 0i*M7 4 8tt, 0 21^ 

S2^*v?y^ai o 3<DHU&ix*:ttfi^ 
^UXiS§ff(H]SS5 l 5K:"|pJSJ£ix6. *fltaRS*tt 
1. sGHztJttfW-saSSffWtfctKttffli-SJip 

[0 0 2 8] iO^/^-7 yr 1 8 6 0 ^0 9 ^ Jtb 
-O^o t8 6 0tt*l <0T^t»*S*8 5 

50 9*5j:r/m2corv7 L ^^^8 5 S^^iPo fgico 
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9 

l^itfs 6 2 *2©»fi8*iR8 5 8»8HA 

i <owi^m\^m^±m2(Dm^mm(o^^ 

; i,r-A8 6 lio<£tf8 6 2tt^#8 6 5*oJ:t/8 6 6 

1/8 6 4JC««*^-C^5. 
[0 0 2 9] ±B7yff««*B»ttW»*# 6 2 

A8 6 l*o£t/8 6 2tt. 0 1 Ul^SitS * 5 IB 2 

^n^v^^ssi o 3 3PBB^nrv^s srtt. asstes 

5 8<D^>f 2K-^T-A8 6 3*3£t/8 6 4|i»2 0^ 
^S/^tt 1 0 3 #0 2 £ 5 u:MCS>*vo n 

[0 0 3 0] {&<D$/<— 7 Offll 0 ^7F^ 
*VC^5o */<-7 t 9 7 0 HJS 1 07^f 
^9 6 9 tsXXfiWl 2 (07 ^"T 9 6 8 «r£ 

tf. « 1 <D7y7 l tll*BWi^^7-A 9 7 1 
*5J;t/9 7 2&«;fc-C*3?K r^fettKttAioWK*t 
ffilttiGB * 1 ^ 3 ^-e&3o 

r;ftfc^T — <Mi>f ^V* h7^7^— 76 2 

7^trgS7^>5 l 7fc«MS*t-C^5. SS20 
T Vf^fll/SSif? 9 6 8 YtSm A 1 CDHR*tfflfc»J*B 
*<D^r#— -A9 7 3*5£t/9 7 4^^ 
5c ^9 7 5Jo,J:(;9 7 6^ -tJvPiV 7-^9 7 
4*5*0*9 7 3fcSI*S*K -tit^iK **jR6 

3 2*5<fct/6 3 H21*JV^^>f ^-^T-A9 7 1*5 J: 
9 7 2lt«tt*iX-CV^, *#9 7 6i3j:tf9 7 5tt 

[0 0 3 1 ] HWBT^^«)»J«B*9 6 9*5j:t* 9 6 
8ttR«##ft6 2 5^»«)3i*ixfc. T 

lio.fct/9 7 2tt*20^?^»l 0 3#0 1 

fP»«»lJ:BW*^5. ^^7-A9 7 3ioJ:t/ 
9 7 4^2^^^v f ^^g|S^ia2tC^$n5<t 

cb*xT^a»£tettai£«[E]»5 1 5 

^J^o 8W*:9 7 5i3j:tf9 7 6Sr*JS**6wi: 
let 0 , v'*^ AGM* ^ tr— y v^ttH 9 fc*3l*5;fc'< 

[0 0 3 2] ^-7yft8 6 0 (09) *5j:t/9 7 

o (010) <omm^ritimfS.mm\'±^^-r^r-ri 

0 7 (07) *5j;t/7 5 0 (08) <DK^ftt-*3 it/* 




6) 4MB¥8-1 8 6 5 1 8 

SfilsIBS 15 (04) ©fMBflKftfcHSBSttTV^ft 

T^Ti-S 6 0*5*0*9 7 Ott»2^N5rv?>'^ttl 0 

3 As** a £ n t # & s v * « tFf «9 * * * n * * t - m a 

[0 0 3 3] */WV7tl 0 7 (0 7) *5*t/7 5 
0 (08) C0»*ll*tt!S2^!?^V^»l 0 3&m 
JO »2©»lt«6 4 7 (07) *5*t/7 

4 8 (08) ^b^>f#-/V7-A6 4 8 (07) *5<£ 
t/6 4 9*LT7 4 1 (08) *5*t/7 4 2^COg*CD 

l\> SfcK. ^f^^7yft9 7 0^iU 
i(jc97 5, 9 7 6 (01 0) x *>5vni*/<— T^X 
t8 6 0OSiLTV^V^8 6 5 ( 86 6 (09) 
<0l ^-f ^*^JB 1 *5 i t/IB 2 ©7VTtM^F«^ 
*g SflUB £ */h -T h fc * td» tR S « w ^ & »*"*" 5 

20 [0 034] 

[»«©»*] lot, f*3S^n7tffi©*5it/^fl9 5t7t 

30 I0i] siweBftfta*^. fe^^n^^^:, fit 

[0 2] 0l<^^aiS$:^f | 9fcfc^tb^ *fcttBBC 

[0 3] Bl©i*tB®OT /N ? ,:;y ^ 

(RF) ^y^bEHlSSSffi. x2i?y?<D-7V >Me]SSS 

[B4] 01 <D&*«RG>rtffl*3 it/ais«««:«»ft 

40 [0 5] ^/WN^i/y^t^i/g ytsJitf^/Wy 

[0 6] ^/^-ftHv^fciJJitfHCfcffiai-WtS*^ 

iBtlSO«BBtffc8. 

[0 7] aR^tSfiRBSR^bftS^^-T^^-*^ 
Has^c50-Cfc5o 

[0 8] aftcDlllriWW^bttS^^-T^y^^B 1 ]© 

^js^j §: ^-rsai^s 0 -c 5 . 

[0 9] «»<o«*K*^b*5*^-^^^^*]© 

50 mmm^-rmuw-mm-ch^o 
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(7) 



^¥8-1 8 6 5 1 8 



U 

[01 2] tm2\z.^fthX ^t-Sr^^^i^n 

IfSF-g-otMJ)] 

ioo 

10 1 ^1 (D'^is^ytb 

10 2 ^^^^ 

10 3 f^GV^S^^ffl 

104 flfaa*ff^*i^^^ r "fe^*>3 ^ 

[01] 



TOO. 




12 



105 Sfrffi**^*^^^*^ * >3 v 

10 6 *y K 

10 7 ^/Wyrt 

10 9 

110 bryrt 

111 fflB*^-^*^^^*^^ 3 ^ 

112 Ifffi^/^^^^^^a ^ 
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